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Borehole depths shown are in thousands of feet below altitude of Kelly
bushing except for boreholes where igneous sills have been removed.
Also note that only partial logs of boreholes are shown; upper and lower 
parts of logs are omitted where they are not applicable to this study.
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= Point where thickness of
Tertiary sill was removed
from above log. Thickness
of strata between depths of 
1,100 and 1,300 ft has been 
reduced due to removal of sills.
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Tertiary rocks

Kirtland Shale?

Fault or unconformity?

Undifferentiated Tertiary rocks

Restoration   and   correlation    of      Pictured     Cliffs-Trinidad      Sandstones       is
based  on  assumed    stratigraphic    rising     and      known      ”younging“      of      the
coastal sandstone complex to the east and northeast.

Cretaceous   section      between      the       San       Juan         sag
and Raton Basin was removed by latest
Cretaceous-early Tertiary erosion. Contact is 
projected where line is short dashed.
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Baculites jenseni (proj.)
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Macrofossils   projected      into
Niobrara  part  of  section  from
outcrop  data   (Scott,    1986)      20-57       mi
(32-92 km) to the south.
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Scaphites hippocrepis III (proj.)
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Desmoscaphites bassleri (proj.)
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Sequence boundaries

Maastrichtian

TERTIARY

CRETACEOUS

Campanian

Santonian

Coniacian

Upper

Middle
Lower

Lower
Middle

Upper 71.5 mi (115 km)

Turonian

Cenomanian

Albian

Upper Jurassic
Transgressive surface of erosion

A few thin sills
may be present
in this interval

142 ft thick sill removed

Present-day erosion surface

Present-day erosion surface

?

1
2
3
4
5

6

7

Greenhorn Limestone (Kgh)

Graneros Shale

Pajarito Formation

Glencairn Formation
Lytle Formation

Morrison Formation

Romeroville Sandstone

Mesa Rica Sandstone

Long Canyon Sandstone Bed
of Glencairn Formation

Stratigraphic position of macrofossils in a composite  outcrop   section    of
upper part of Graneros Shale through lower part of Fort Hays
Limestone Member of Niobrara Formation  exposed  in the Taylor
Springs area, 36 mi (58 km) south  of  cross  section  and  about   6 mi   (9.8
km) east-southeast of Springer- see  Index   Map.     Modified    from     
Cobban and Hook (1984).

1. Mytiloides mytiloides (proj.)
2. Inoceramus pictus (proj.)
3. Inoceramus prefragilis (proj.)
4. Ostrea beloiti (proj.)
5. Conlinoceras tarrantense (proj.)
6. Peilinia cf. quadriplicata (proj.)
7. Peilinia cf. quadriplicata (proj.)

Inoceramus comancheanus (proj.)
Texigryphaea tucumcarii (proj.)
Eopachydiscus marcianus (proj.)
Mortoniceras trinodosum (proj.)

Above biostratigraphic data projected from
Dobrovol ny  and  others (1947), Scott (1986),
Cobban (1987), and Lucas and Kisucky (1988).
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Eastward projection
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D 10771 - Cremnoceramus waltersdorfensis

D 10790 - Scaphites whitfieldi
D 10786 - Inoceramus dimidius, Scaphites warreni,

Prionocyclus wyomingensis
D 10788 - Lopha lugubris, Inoceramus dimidius,

Prionocyclus wyomingensis
D 10766, D 10789 - Lopha lugubris, Coilopoceras 

n. sp., Prionocyclus macombi, 
Hourcquia  sp.

D 10740 - Coilopoceras springeri, Prionocyclus
hyatti, Romaniceras mexicanum

D 10787 - Inoceramus sp.,
Desmoceras sp.

D 10735 -  Metoicoceras 
geslinianum

D 10736 - Mytiloides mytiloides

D 10792 - Collignoniceras 
    woollgari

D 5848, D 10734 - Inoceramus prefragilis,
Tarrantoceras sp.

D 10733 - Ostrea beloiti

shale

calcareous shale

silty shale

limestone

D 5848

calcarenite

sandstone

bentonite

unconformity

USGS Mesozoic
fossil locality number

Niobrara Fm.

Thickness of 3,500 ft (1,070 m) from the top of the 
Dakota Sandstone to the top of the Trinidad 
Sandstone in the Raton Basin versus a thickness 
of about 5,000 ft (1,500 m) from the top of the Dakota 
Sandstone to the top of the Pictured Cliffs Sandstone 
in the San Juan Basin (which involved less time) 
indicates that subsidence rates in the San Juan 
Basin area were about 1.5 times those of the Raton 
Basin area (both basins developed in early Tertiary time). 
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